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Abstract
Rigorous review of the literature advocates that a several factors are to be considered for effective deployment of TQM in an organization.
Different business excellence models considers slightly different factor with different weights, but a selected business model suggests same 
factor ratings for all types of Industrial units. The factor weights are very much necessary at two stages, one is for giving required 
importance while deploying TQM concept in an organization, second stage to understand the degree of business excellence achieved 
through TQM deployment. Hence the author has attempted to develop organization specific factors and factor ratings by considering 
business specific key performance indicators (KPIs) along with weighted ratings with the help of Analytical Hierarchy Process (AHP).
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Emerging
Markets Queries in Finance and Business local organization
1. Introduction
Total quality management (TQM) is considered as an important quality and business performance
improvement tool. The popularity of the concept has led to an outburst of TQM-related literature. Now-a-days 
deployment of TQM becomes a top management agenda in many organizations in the quest of positive overall
business benefits in terms of improved product quality, increased customer satisfaction, enhanced employee
satisfaction and reduced quality costs. Total quality management (TQM) is often regarded as a philosophy that 
seeks to attain customer satisfaction through continuous improvement and teamwork Dean and Bowen, 1994.
Contemporary insights provided by Brun 2011 about is that TQM tries to join all departments: Marketing,
Finance, Design, Manufacturing, Purchase, Engineering, Human resources etc. to meet meeting customer
requirements and to accomplish organization goals and objectives.
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 In the past three decades, quality has become one of the main dimensions on which manufacturing as well 
as service organizations may compete. Several authors like Saraph, et al.,1989; Kaynak, 2003; Rao et al., 2004; 
Salaheldin, 2009; Baird, et al., 2011 have highlighted several factors that are important to effective deployment 
of TQM philosophy in any organization. These factors are: thorough involvement of: (1) Top management 
personal (TM), (2) Employees (E), (3) Customers (C), (4) Suppliers (S), (5) Government and Society (G&S). 
Ensuring the: (6) System Approach (SA), (7) Factual Approach (FA),(8)Process Approach (PA), (9) Effective 
Communication across various business stakeholders (EC), (10) Team Work (TW), (11) Preventive actions 
rather than corrective actions (PreA), (12) Trainings after identifying training needs (Tr). 
 However there are only few research studies discusses about factor ratings or weight-ages to be considered 
while deployment and evaluation of TQM. Most of the TQM assessors take the standard weight-ages from 
standard models either from Malcolm Baldrige National Quality Award or Deming Quality Award or European 
Quality Award model for accessing all the types of businesses. The author has made an attempt to design and 
develop a model by which one can estimate their industry specific factor weight-ages for each factor with 
respect to selected Key performance indicators (KPIs) that are important to the industry. The author has 
considered above mentioned 12 factors for estimating weight-ages with respect to each of 4 selected  KPIs i.e. 
Customer satisfaction, Employee sat -
age of each factor through multi criteria tool Analytical Hierarchal Process (AHP).   
 
2. Literature Review 
      Contemporary insights provided by Brun (2011) about TQM as an integrated practice which joins all 
departments viz Marketing, Finance, Design, Manufacturing, Purchase, Engineering, Human resources to meet 
customer requirements and to accomplish organization goals and objectives. Numerous studied on TQM 
emphasized on various TQM critical success factors, tools& techniques to assure successful implementation. 
But for successful implementation  necessary to prioritize factor ratings w.r.t particular organizations. Here 
are various methods for multi-criteria decision making as Data Envelopment Analysis (DEA), Analytical 
Hierarchy Process (AHP), and Fuzzy technique. In this study author has considered AHP for factor 
prioritization. Saaty (1994, 1996) developed AHP which is helpful in complex business problems. AHP is one 
of the widely used multi-criteria decision-making techniques. Both qualitative and quantitative data can be 
analyzed efficiently through AHP Cebeci and Ruan, 2007. AHP can make trade-off and establish priorities 
among factors and sub-factors that are significant in making effective decisions w.r.t TQM implementation 
Chin et al., 2002. The remainder of this paper will cover data collection methodology and analysis phase using 
expert opinion and AHP technique. Further paper highlights the discussion and conclusion of. Lastly 
managerial implications followed by limitations and future scope of the study. 
 
3. Research Methodology 
      This study involves collection of two types of data namely primary data and secondary data, analysis and 
interpretation for meaningful conclusion. In this study author has considered expert opinion method for pair-
wise comparison which is a part of AHP. Part 1 of AHP i.e. arriving weight-ages for four selected KPIs. 'Seven 
expert' method i.e. seven experts have been consulted, in which five are from stake holder community, one 
consultant and one academician, here author acted as observer. Part 2 of AHP i.e. arriving weight-ages for 
selected twelve factors w.r.t  experts are same as 
part 1, and two more considered as KPI related. While estimating factor weight-ages with respect to 1stKPI i.e. 
Customers satisfaction two additional representatives are experts from customer population. Further estimating 
factor weight-ages w.r.t 2ndKPI i.e. Employee satisfaction two additional representatives are experts from 
Employee population. Additionally estimating factor weight-ages w.r.t 3rdKPI i.e. Business results two 
additional representatives are experts from top management population. Lastly estimating factor weight-ages 
with respect to 4th KPI i.e. Positive impact on society two additional representatives are experts from local 
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community of business. The first step in AHP is to ignore the factors and just decide the relative importance of 
the KPIs that are Customer Satisfaction (CS), Employee Satisfactions(ES), Business Results 
has arrived on weight-ages with the help of experts by comparing each pair 
least as important as j), give a value aij as follows: KPI  i and j are of equal importantnce, KPI  is weakly more 
important than j, KPI is strongly more important than j,KPI is very strongly more important that j, KPI is 
absolutely more important than j. Below Table: 1 shows the Pair-wise comparison values, author has assumed 
aii=1 Furthermore, if author has taken aij=k then the value of aji.=1/k. Author, along with experts after 
brainstorming sessions about preferences, results in pair-wise comparisons among KPIs. 
          With the help of  AHP simple calculations are done  to determine the overall weight that author is 
assigning to each KPI: these weightagesare in  between 0 and 1, and the total weights will add up to 1. Author 
has done this  by taking each cell value of column and dividing by the sum of the column it appears in. For 
 1/ (2.083) = .479. Similarly all other values have been 
calculated and presented in Table 2 shown below. This suggests that about 47.9% of weight-age is for 
Customer Satisfaction (CS), 19.7% for Employee Satisfaction (ES), 21.7% for Business Results (BR), and only 
10.8% for Positive Impact on Society (PIS). Now, why does this magical transformation make sense? Consider 
first column in the original matrix, (Table-3). The values of each of the KPIs are normalized by setting the 
value of CS to 1. Similarly, the second column is the values, normalizing with ES =1. For a perfectly consistent 
decision making, each column should be identical, except for the normalization. By dividing by the total in 
each column, therefore, we would expect identical columns, with each entry giving the relative weight of the 
row's KPIs. By averaging across each row, author has done correction for inconsistencies in the decision 
making process. Further the next step is to evaluate all the factors on each KPI e.g, for Customer Satisfaction 
(CS), the following are the pair-wise comparisons among factors, and then resultedin the following matrix as 
shown below in Table-3. 
 
Table: 1 Pair-wise comparison values                                                  Table: 2 Calculations of weight-ages                                        
                                                
 
 
 
 
 
Table: 3 Pair-wise comparisons among factors with respect to Customer Satisfaction KPI 
 
 TM E C S G&S SA FA PA EC TW PreA Tr 
TM 1 2 0.5 4 3 2 2 2 2 4 5 3 
E 0.5 1 0.5 2 3 2 2 2 2 1 3 2 
C 2 2 1 3 5 4 4 4 5 2 3 2 
S 0.25 0.5 0.333 1 2 1 1 0.5 1 0.5 1 0.5 
G&S 0.333 0.333 0.2 0.5 1 0.5 0.5 0.333 0.5 0.3333 0.333 0.25 
SA 0.5 0.5 0.25 1 2 1 0.5 0.5 1 1 1 1 
FA 0.5 0.5 0.25 1 2 2 1 1 2 2 2 1 
PA 0.5 0.5 0.25 2 3 2 1 1 2 2 2 1 
EC 0.5 0.5 0.2 1 2 1 0.5 0.5 1 1 1 1 
TW 0.25 1 0.5 2 3 1 0.5 0.5 1 1 2 1 
PreA 0.2 0.333 0.333 1 3 1 0.5 0.5 1 0.5 1 0.5 
Tr 0.333 0.5 0.5 2 4 1 1 1 1 1 2 1 
Total 6.867 9.667 4.817 20.5 33 18.5 14.5 13.83 19.5 16.3333 23.33 14.25 
       Further author has normalized i.e. dividing each cell value of the column by the sums of the columns, and 
average across rows to get the relative weights of each factor w.r.t Customer Satisfaction (CS). This resulted in 
Table-4. 
Table: 4 Factors weight-ages with respect to Customer Satisfaction KPI 
 
 CS ES BR PIS 
CS 1 3 2 4 
ES 0.333 1 1 2 
BR 0.5 1 1 2 
PIS 0.25 0.5 0.5 1 
Sum 2.083 5.5 4.5 9 
 CS ES BR PIS Average 
CS 0.479 0.545 0.444 0.444 0.479 
ES 0.160 0.182 0.222 0.222 0.197 
BR 0.240 0.182 0.222 0.222 0.217 
PIS 0.120 0.091 0.111 0.111 0.108 
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 TM E C S G&S SA FA PA EC TW PreA Tr Avg. 
TM 0.146 0.207 0.104 0.195 0.091 0.108 0.138 0.145 0.103 0.245 0.214 0.211 0.159 
E 0.073 0.103 0.104 0.098 0.091 0.108 0.138 0.145 0.103 0.061 0.129 0.140 0.108 
C 0.291 0.207 0.208 0.146 0.152 0.216 0.276 0.289 0.256 0.122 0.129 0.140 0.203 
S 0.036 0.052 0.069 0.049 0.061 0.054 0.069 0.036 0.051 0.031 0.043 0.035 0.049 
G&S 0.049 0.034 0.042 0.024 0.030 0.027 0.034 0.024 0.026 0.020 0.014 0.018 0.029 
SA 0.073 0.052 0.052 0.049 0.061 0.054 0.034 0.036 0.051 0.061 0.043 0.070 0.053 
FA 0.073 0.052 0.052 0.049 0.061 0.108 0.069 0.072 0.103 0.122 0.086 0.070 0.076 
PA 0.073 0.052 0.052 0.098 0.091 0.108 0.069 0.072 0.103 0.122 0.086 0.070 0.083 
EC 0.073 0.052 0.042 0.049 0.061 0.054 0.034 0.036 0.051 0.061 0.043 0.070 0.052 
TW 0.036 0.103 0.104 0.098 0.091 0.054 0.034 0.036 0.051 0.061 0.086 0.070 0.069 
PreA 0.029 0.034 0.069 0.049 0.091 0.054 0.034 0.036 0.051 0.031 0.043 0.035 0.046 
Tr 0.049 0.052 0.104 0.098 0.121 0.054 0.069 0.072 0.051 0.061 0.086 0.070 0.074 
Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
 
         Similarly author resulted in pair-wise comparisons among factors w.r.t remaining three KPIs in Table 5, 
Table 7 and Table 9 respectively. Additionally Table 6, Table 8 and Table 10 shows normalizations estimating 
average weights to each factor  for remaining 3 KPIs namely ES, BR, and PIS respectively. Finally author has 
estimated the factors weights for above 12 factors with respect to each selected KPI, and placed in Table 11.  
 
Table: 5 Pair-  
 
 TM E C S G&S SA FA PA EC TW PreA Tr 
TM 1 3 2 2 3 0.5 0.5 0.5 1 2 2 1 
E 0.333 1 2 3 4 2 2 2 3 1 2 1 
C 0.5 0.5 1 2 3 1 1 1 2 1 0.5 0.5 
S 0.5 0.333 0.5 1 2 0.5 0.5 0.5 0.5 0.5 1 0.25 
G&S 0.333 0.25 0.333 0.5 1 0.5 0.25 0.25 0.5 0.3333 0.5 0.2 
SA 2 0.5 1 2 2 1 0.5 0.5 0.5 0.5 1 0.5 
FA 2 0.5 1 2 4 2 1 1 2 1 1 0.5 
PA 2 0.5 1 2 4 2 1 1 2 2 3 1 
EC 1 0.333 0.5 2 2 2 0.5 0.5 1 1 3 1 
TW 0.5 1 1 2 3 2 1 0.5 1 1 3 1 
PreA 0.5 0.5 2 1 2 1 1 0.333 0.3333 0.3333 1 0.5 
Tr 1 1 2 4 5 2 2 1 1 1 2 1 
Total 11.67 9.417 14.33 23.5 35 11.3 11.3 9.083 14.833 11.6666 20 8.45 
 
Table: 6 Factors weight-  
 
Table: 7 Pair-  
 TM E C S G&S SA FA PA EC TW PreA Tr Aver. 
TM 0.086 0.319 0.140 0.085 0.086 0.030 0.044 0.055 0.067 0.171 0.100 0.118 0.108 
E 0.029 0.106 0.140 0.128 0.114 0.121 0.178 0.220 0.202 0.086 0.100 0.118 0.128 
C 0.043 0.053 0.070 0.085 0.086 0.061 0.089 0.110 0.135 0.086 0.025 0.059 0.075 
S 0.043 0.035 0.035 0.043 0.057 0.030 0.044 0.055 0.034 0.043 0.050 0.030 0.042 
G&S 0.029 0.027 0.023 0.021 0.029 0.030 0.022 0.028 0.034 0.029 0.025 0.024 0.027 
SA 0.171 0.053 0.070 0.085 0.057 0.061 0.044 0.055 0.034 0.043 0.050 0.059 0.065 
FA 0.171 0.053 0.070 0.085 0.114 0.121 0.089 0.110 0.135 0.086 0.050 0.059 0.095 
PA 0.171 0.053 0.070 0.085 0.114 0.121 0.089 0.110 0.135 0.171 0.150 0.118 0.116 
EC 0.086 0.035 0.035 0.085 0.057 0.121 0.044 0.055 0.067 0.086 0.150 0.118 0.078 
TW 0.043 0.106 0.070 0.085 0.086 0.121 0.089 0.055 0.067 0.086 0.150 0.118 0.090 
PreA 0.043 0.053 0.140 0.043 0.057 0.061 0.089 0.037 0.022 0.029 0.050 0.059 0.057 
Tr 0.086 0.106 0.140 0.170 0.143 0.121 0.178 0.110 0.067 0.086 0.100 0.118 0.119 
Total 1 1 1 1 1 1 1 1 1 1 1 1 1 
 TM E C S G&S SA FA PA EC TW PreA Tr 
TM 1 3 2 4 5 2 1 1 2 2 2 1 
E 0.333 1 0.5 1 2 2 1 1 2 1 2 1 
C 0.5 2 1 3 5 2 2 2 3 2 2 3 
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Table: 8 Factors weight-  
 
 TM E C S G&S SA FA PA EC TW PreA Tr Aver. 
TM 0.137 0.231 0.278 0.178 0.152 0.118 0.107 0.102 0.108 0.133 0.129 0.062 0.145 
E 0.046 0.077 0.069 0.044 0.061 0.118 0.107 0.102 0.108 0.067 0.129 0.062 0.082 
C 0.069 0.154 0.139 0.133 0.152 0.118 0.214 0.203 0.162 0.133 0.129 0.187 0.149 
S 0.034 0.077 0.046 0.044 0.061 0.059 0.054 0.051 0.054 0.033 0.032 0.021 0.047 
G&S 0.027 0.038 0.028 0.022 0.030 0.029 0.036 0.034 0.027 0.033 0.032 0.016 0.029 
SA 0.069 0.038 0.069 0.044 0.061 0.059 0.054 0.051 0.054 0.133 0.065 0.062 0.063 
FA 0.137 0.077 0.069 0.089 0.091 0.118 0.107 0.102 0.108 0.133 0.129 0.124 0.107 
PA 0.137 0.077 0.069 0.089 0.091 0.118 0.107 0.102 0.108 0.133 0.065 0.124 0.102 
EC 0.069 0.038 0.046 0.044 0.061 0.118 0.054 0.051 0.054 0.067 0.065 0.031 0.058 
TW 0.069 0.077 0.069 0.089 0.061 0.029 0.054 0.051 0.054 0.067 0.129 0.124 0.073 
PreA 0.069 0.038 0.069 0.089 0.061 0.059 0.054 0.102 0.054 0.033 0.065 0.124 0.068 
Tr 0.137 0.077 0.046 0.133 0.121 0.059 0.054 0.051 0.108 0.033 0.032 0.062 0.076 
Total 1 1 1 1 1 1 1 1 1 1 1 1 1 
Table: 9 Pair-  
 TM E C S G&S SA FA PA EC TW PreA Tr 
TM 1 3 5 4 0.5 2 0.5 0.5 2 1 1 1 
E 0.333 1 2 3 0.5 1 0.5 0.5 0.5 1 0.5 1 
C 0.2 0.5 1 1 0.33 0.5 0.33 0.25 0.5 0.5 0.5 0.5 
S 0.25 0.333 1 1 0.2 0.5 0.33 0.333 1 0.5 0.25 0.333 
G&S 2 2 3 5 1 3 2 2 2 2 2 2 
SA 0.5 1 2 2 0.33 1 1 1 2 2 1 1 
FA 2 2 3 3 0.5 1 1 1 1 2 1 1 
PA 2 2 4 3 0.5 1 1 1 2 2 2 2 
EC 0.5 2 2 1 0.5 0.5 1 0.5 1 1 0.5 0.5 
TW 1 1 2 2 0.5 0.5 0.5 0.5 1 1 1 1 
PreA 1 2 2 4 0.5 1 1 0.5 2 1 1 1 
Tr 1 1 2 3 0.5 1 1 0.5 2 1 1 1 
Total 11.78 17.83 29 32 5.87 13 10.2 8.583 17 15 11.75 12.33 
 
 
 
S 0.25 1 0.333 1 2 1 0.5 0.5 1 0.5 0.5 0.333 
G&S 0.2 0.5 0.2 0.5 1 0.5 0.33 0.333 0.5 0.5 0.5 0.25 
SA 0.5 0.5 0.5 1 2 1 0.5 0.5 1 2 1 1 
FA 1 1 0.5 2 3 2 1 1 2 2 2 2 
PA 1 1 0.5 2 3 2 1 1 2 2 1 2 
EC 0.5 0.5 0.333 1 2 2 0.5 0.5 1 1 1 0.5 
TW 0.5 1 0.5 2 2 0.5 0.5 0.5 1 1 2 2 
PreA 0.5 0.5 0.5 2 2 1 0.5 1 1 0.5 1 2 
Tr 1 1 0.333 3 4 1 0.5 0.5 2 0.5 0.5 1 
Total 7.283 13 7.2 22.5 33 17 9.33 9.833 18.5 15 15.5 16.08 
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Table 10: Factors weight-  
 TM E C S G&S SA FA PA EC TW PreA Tr Aver 
TM 0.085 0.168 0.172 0.125 0.085 0.154 0.049 0.058 0.118 0.067 0.085 0.081 0.104 
E 0.028 0.056 0.069 0.094 0.085 0.077 0.049 0.058 0.029 0.067 0.043 0.081 0.061 
C 0.017 0.028 0.034 0.031 0.057 0.038 0.033 0.029 0.029 0.033 0.043 0.041 0.034 
S 0.021 0.019 0.034 0.031 0.034 0.038 0.033 0.039 0.059 0.033 0.021 0.027 0.033 
G&S 0.170 0.112 0.103 0.156 0.170 0.231 0.197 0.233 0.118 0.133 0.170 0.162 0.163 
SA 0.042 0.056 0.069 0.063 0.057 0.077 0.098 0.117 0.118 0.133 0.085 0.081 0.083 
FA 0.170 0.112 0.103 0.094 0.085 0.077 0.098 0.117 0.059 0.133 0.085 0.081 0.101 
PA 0.170 0.112 0.138 0.094 0.085 0.077 0.098 0.117 0.118 0.133 0.170 0.162 0.123 
EC 0.042 0.112 0.069 0.031 0.085 0.038 0.098 0.058 0.059 0.067 0.043 0.041 0.062 
TW 0.085 0.056 0.069 0.063 0.085 0.038 0.049 0.058 0.059 0.067 0.085 0.081 0.066 
PreA 0.085 0.112 0.069 0.125 0.085 0.077 0.098 0.058 0.118 0.067 0.085 0.081 0.088 
Tr 0.085 0.056 0.069 0.094 0.085 0.077 0.098 0.058 0.118 0.067 0.085 0.081 0.081 
Total 1 1 1 1 1 1 1 1 1 1 1 1 1 
 
4. Discussion and Conclusion 
        Firstly the factor viz. Top Management Involvement weight is 11% w.r.t Customer Satisfaction and 
Employee Satisfaction, 14%, w.r.t Business Results and 10% w.r.t Positive Impact on Society Similarly all the 
factors weights with reference to all the KPIs can be seen in Table 11. Finally for estimating overall weights for 
each factor one has to recall the weights of KPIs that are: 47.9% for Customer Satisfaction (CS), 19.7% for 
Employee Satisfaction (ES), 21.7% for Business Results, and only  10.8% for Positive Impact on Society (PIS). 
Secondly Overall Weight of Top Management Personal Involvement in TQM Implementation process is 
arrived as follows: Overall Weight of Top Management (OWTM ) in %  = (TM weight w.r.t CS*CS weight + 
TM weight w.r.t ES*ES weight + TM weight w.r.t BR*BR weight + TM weight w.r.t  PIS* PIS weight) *100 
=(0.11*0.479 + 0.11*0.197 + 0.14*0.217 + 0.10*0.11) * 100 = 11.58% . In the case of 1000 point scale 115.8 
points are to be assigned  to Top management involvement. Similarlly all twelve factors overall weights have 
been calculated and shown in Table 11.  
       The entire process has been repeated three time and results shows insignificant difference. Further the 
average factor weights are adjusted to nearest 10 in 1000 point scale and recommended the weights for TQM 
deployment and assessment. The weights of 12 factors are placed in Table 11. Top management Personal 
Involvement (TM)  120 per 1000, Employees Involvement (E) 110, Customers Involvement (C) 90, Suppliers 
Involvement(S) 40, Government and Society Involvement (G&S) 40, System Approach (SA) 70, Factual 
Approach (FA) 100, Process Approach (PA) 110, Effective Communication (EC) 70, Team Work (TW) 80, 
Preventive Action (PreA) 60  and Training (Tr) 110. The above rating clearing says that the TQM has to be top 
the trained employees  are to be involved for effective implementation of TQM in each and every process of 
business cycle with process approch. It may be the reason that training, employee involvement and process 
approachhave scored second highest i.e 110 each. 
 
5. Managerial Implication  
       Generally in business state of affairs,  one has multiple options. These options may be factors which can 
help to implement TQM successfuly. This paper may help working executives to give weightagesto the factors 
while deploying TQM. Here author has used AHP which is one of the superlative technique for multi-criteria 
decision making. Paper has presented a generic case, whereas the factor may vary from industry to industry. By 
choosing above mentioned criteria one can design industry specific weight-ages to factors. 
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6. Limitations and Future Scope  
      Although author has made an attempt to prioritize factors which are important for TQM implementation. 
The study has some limitation such as analysis rely on output of a scientific tool AHP without cross validation 
due to time constraint. However future studies may overcome this dilemma .Moreover factual data about 
existing process of best class performers can be collected and compared for validating the outcome of the 
study. Also factors such as team work, effective communication, corrective actions, preventive actions etc may 
be considered for future studies. 
 
Table: 11 Factor weights for all twelve factors overall weight-ages 
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